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AMENDMENTS TO THE CLAIMS 

Through inadvertence, two claims were numbered 45 in the application. That 
is properly corrected in the amendments shown in the following current listing of 
claims. 

1. (currently amended) A method of processing seismic data generated by aone 
or more seismic vibrators comprising the steps of 

(a) measuring a signal related to the vibrator motion; 

(b) computing a vibrator signature for said measured vibrator motion 

signal; 

(c) specifying a desired seismic data processing impulse response, wherein 
the high and low frequency portions of an amplitude spectrum of said impulse 
response taper to zero at a rate faster than does the high and low frequency portions of 
an amplitude spectrum of said vibrator signature; 

(d) computing a deconvolution filter from the ratio of the desired impulse 
response and the computed vibrator signature; 

(e) processing said seismic data using said deconvolution filter. 

2. (original) The method of claim 1, wherein said vibrator motion signal is the 
vibrator ground force signal. 

3. (original) The method of claim 1, wherein said vibrator motion signal is 
approximated by a vibrator pilot signal. 

4. (original) The method of claim 1, wherein small values of an amplitude 
spectrum of said impulse response are set equal to a threshold value. 

5. (original) The method of claim 1, wherein small values of an amplitude 
spectrum of said impulse response are set less than a threshold value. 

6. (original) The method of claim 1, wherein the vibrator signature is computed 
from the time derivative of said ground force signal. 



l:\urc\a-Iaw\PATENTS\Geo - SSI\2003UR016\PCT\US Nai'lNResp.NonComplianiAmend did Oct 2007.doc Page 2 of 9 
PACE 5/12 * RCVD AT 11/7/2007 5:08:42 PM [Eastern Standard Time] ■ SVR:USPTO-EFXRF-6/6 - DNIS: 2738300 " CSID:713 431 4664 - DURATION <mm-ss):02-18 



NOU-07-2007 16^32 EXXONMOBIL URC LAW 713 431 4664 P. 05/11 



7. (original) The method of claim 1, wherein said computation of said 
deconvolution filter involves an iteration in which zero phase and minimum phase 
impulse responses are analyzed to determine the suitability of said deconvolution 
filter to process high and low frequency data content in said seismic data. 

8. (original) The method of claim 1, wherein a plurality of seismic vibrators is 
used, and a resulting matrix of vibrator signatures is inverted and used to determine 
said deconvolution filter. 

9. (original) The method of claim 1, wherein a small amount of pre-whitening 
noise is added to all frequency values of an amplitude spectrum of said impulse 
response 

10. (currently amended) The method of claim 1 5 wherein a plurality of vibratory 
sources are used to generate seismic data and a plurality of detectors are used to 
record the seismic data, wherein each vibrator is excited with a frequency sweep , and 
further comprising measuring a vibrator motion signal for each vibrator . 

11. (currently amended) The method of claim 10 wherein the pluritv of vibrators 
are excited with a number of sweeps at least equal to the number of vibrators, and 
wherein a full solution involving all matrix components of the matrix is generated by 
using one filter for all sweeps in a fully coupled derivation of the-ajull deconvolution 
matrix solution , and further comprising separating the data according to the individual 
vibrators using said deconvolution matrix . 

12. (original) The method of claim 1 wherein the frequency sweep increases 
linearly in time. 

13. (original) The method of claim 1 wherein the frequency sweep decreases 
linearly in time. 

14. (original) The method of claim 1 wherein the frequency sweep is a nonlinear 
sweep 
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15. (original) The method of claim 1 wherein the frequency sweep is a random 
sweep 

16. (original) The method of claim 10 wherein different vibrators are energized 
by different sweeps which are phase encoded. 

17. (original) The method of claim 10 wherein different vibrators are energized 
by sweeps in which one vibrator a time is energized by a sweep with a 90 degree 
phase rotation relative to the phases of the other vibrators 

18. (original) The method of claim 10 wherein multiple sweeps are used and the 
sweeps include phase rotations of 360/N degrees where N is an integer. 

19. (original) The method of claim 17 wherein multiple sweeps are used and the 
sweeps include phase rotations of 360/N degrees where N is an integer. 

20. (original) The method of claim 10 wherein the different vibrators are 
energized by sweeps covering different frequency ranges at different times. 

21. (original) The method of claim 10 wherein the different vibrators are 
energized by sweeps which start at different times. 

22. (original) The method of claim 1 wherein the location of the detectors is 
selected form the group comprising detectors on the surface of the earth, detectors 
suspended in the water, detectors on the water bottom, detectors in a wellbore, and 
any combination thereof. 

23. (original) The method of claim 10 further comprising: 

(a) separating the data from each vibrator into individual records for each 
source location; 

(b) applying static corrections and differential normal moveout (NMO) 
correction to each source location; 

(c) summing the data for each source location. 
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24. (original) The method of claim 10 further comprising (a) separating the data 
from each vibrator into individual records for each source location; (b) constructing 
supergathers to improve the noise separation techniques, and (c) summing the data for 
each source location 

25. (original) The method of claim 10 further comprising separating the data into 
bins at small common depth point intervals and migrating the data thereby improving 
imaging and focusing. 

26. (original) A method of processing seismic data generated by at least two 
seismic vibrators with a number of sweeps at least equal to the number of vibrators 
comprising the steps of 

(a) measuring a vibrator motion signal for each vibrator; 

(b) measuring the seismic signal; 

(c) computing a vibrator signature for said measured vibrator motion 

signal; 

(d) specifying a desired seismic data processing impulse response, wherein 
the high and low frequency portions of an amplitude spectrum of said impulse 
response taper to zero at a rate faster than does the high and low frequency portions of 
an amplitude spectrum of said vibrator motion signal; 

(e) computing a deconvolution matrix in the frequency domain that 
separates the earth response for each vibrator and replaces the individual vibrator 
signatures with the desired impulse response; 

(f) processing said seismic data and separating the data according to the 
individual vibrators using said deconvolution matrix. 

27. (original) The method of claim 26, wherein said vibrator motion is the 
vibrator ground force signal. 

28. (original) The method of claim 26 wherein said vibrator motion is 
approximated by a vibrator pilot signal. 
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29. (original) The method of claim 26, wherein small values of an amplitude 
spectrum of said impulse response are set equal to a threshold value, 

30. (original) The method of claim 26, wherein small values of an amplitude 
spectrum of said impulse response are set less than a threshold value, 

31. (original) The method of claim 26, wherein the vibrator signature is 
computed from the time derivative of said ground force signal. 

32. (original) The method of claim 26, wherein said computation of said 
deconvolution filter involves an iteration in which zero phase and minimum phase 
impulse responses are analyzed to determine the suitability of said deconvolution 
filter to process high and low frequency data content in said seismic data. 

33. (original) The method of claim 26, wherein a small amount of prewhitening 
noise is added to all frequency values of an amplitude spectrum of said impulse 
response 

34. (original) The method of claim 26 wherein the frequency sweep increases 
linearly in time. 

35. (original) The method of claim 26 wherein the frequency sweep decreases 
linearly in time. 

36. (original) The method of claim 26 wherein the frequency sweep is a nonlinear 
sweep. 

37. (original) The method of claim 26 wherein the frequency sweep is a random 
sweep. 

38. (original) The method of claim 26 wherein different vibrators are energized 
by sweeps which are phase encoded. 

39. (original) The method of claim 26 wherein different vibrators are energized 
by sweeps in which one vibrator a time is energized by a sweep with a 90 degree 
phase rotation relative to the phases of the other vibrators 
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40. (original) The method of claim 26 wherein multiple sweeps are used and the 
sweeps include in any order of phase rotations of 360/N degrees where N is an 
integer. 

41. (original) The method of claim 39 wherein multiple sweeps are used and the 
sweeps include in any order of phase rotations of 360/N degrees where N is an 
integer. 

42. (original) The method of claim 26 wherein the different vibrators are 
energized by sweeps covering different frequency ranges at different times. 

43. (original) The method of claim 26 wherein the different vibrators are 
energized by sweeps which start at different times. 

44. (original) The method of claim 26 wherein the location of the detectors is 
selected form the group comprising detectors on the surface of the earth, detectors 
suspended in the water, detectors on the water bottom, detectors in a wellbore, and a 
combination thereof. 

45. (original) The method of claim 26 further comprising: 

(a) separating the data from each vibrator into individual records for each 
source location; 

(b) applying static corrections and differential normal move-outs (NMO) 
to each source location; 

(c) summing the data for each source location. 

45. (canceled) The method of claim 26 further comprising constructing 
supergathers to improve the noise separation techniques. 

46. (currently amended) The method of claim 26 further oomprising s e parating 
the data into bins -at small - common d e pth point int e rval s and migrating th e data 
thoroby improving imaging and focusing. The method of claim 26 further comprising 
constructing supergathers to improve the noise separation techniques. 
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47. foew) The method of claim 26 further comprising separating the data into bins 
at small common depth point intervals and migrating the data thereby improving 
imaging and focusing. 
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